Introduction: The accurate reproduction of clinical interventions and the evaluation of provider adherence in research publications improve the evaluation and implementation of research findings into clinical practice. We sought to examine the proportion of clinical pathway publications in an emergency department setting that adequately reported the following: (1) the exact reproduction of the clinical pathway that was implemented in the study, (2) the adherence to and correct execution of the clinical pathway intervention, and (3) the presence of a pre-implementation education phase. Methods: We performed a descriptive systematic review of the literature from 2006 to 2015 using MEDLINE, EMBASE, CENTRAL, and CINAHL. All types of prospective trial designs were eligible. Validated clinical pathway criteria were used to identify relevant publications. Two reviewers independently collected data using a piloted data abstraction tool. Risk of bias was assessed using the Cochrane Effective Practice and Organization of Care Group Risk of Bias Tool and the Newcastle-Ottawa Scale. Results: We identified 5947 publications, 44 of which met our inclusion criteria. The formal clinical pathway was fully reproduced in 27 (61%) publications, partially reproduced in 9 (21%), and not reproduced in 8 (18%). Only 14 (32%) studies reported whether at least one decision step was executed correctly. The presence of a pre-implementation education phase was reported in 33 (75%) studies. Conclusion: The underreporting of intervention elements may present a barrier to both the evaluation and accurate replication of clinical pathway interventions. These finding may be useful for the elaboration of complex intervention reporting guidelines, improved reporting in future clinical pathway publications, and improved knowledge translation and exchange of clinical pathway interventions.
Introduction
Clinical pathways (CPWs) are a type of complex intervention and a frequently used care strategy in Asia, Australia, Canada, Europe, the United Kingdom, and the United States. [1] [2] [3] [4] [5] [6] The modern emergency department (ED) is a complex system consisting of multiple interdependent fragmented components, producing inconsistent levels of quality and safety, that require strategies to improve efficiency and patient flow within a coordinated and accountable system. 7, 8 CPWs may help actualize these strategies by: (1) increasing guideline adherence, (2) decreasing unwanted variation, (3) promoting patient safety, (4) improving patient satisfaction, and (5) optimizing resource allocation. 4, 9, 10 Current CPWs have been effective in promoting best practices in a variety of ED presentations, such as asthma, 11 myocardial infarction, 12 and sepsis. 13 Despite the potential of CPWs, there is general agreement that the description of complex interventions in clinical studies is inconsistent and incomplete. This problem is not specific to CPWs and exists across a variety of trial designs evaluating complex interventions. 4, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Additionally, although evaluating provider adherence to study interventions is a common theme in CPW research, 9, [24] [25] [26] [27] [28] relevant data are seldom collected in health care organizations using CPWs. 27 From the standpoint of CPWs, these issues remain an important challenge for both the evaluation of the CPW literature and the widespread replication of effective CPW interventions. Until very recently, many of the reporting guidelines pertaining to complex interventions have concentrated on the assessment of the validity and presentation of results, rather than on the satisfactory description of the intervention being used. 15 Amongst the newer reporting guidelines, [29] [30] [31] [32] [33] [34] [35] [36] three reporting characteristics seem to be particularly pertinent to CPWs: (1) the reproduction of the intervention that was used, (2) the reporting of adherence to interventions, and (3) the education of health care workers regarding the intervention.
The goal of this study is to focus on the reporting of the above three characteristics. We sought to determine the proportion of studies that: (1) provided a reproduction of the CPW document used by the clinicians who implemented the intervention; (2) measured the provider adherence to CPW components, including the appropriateness of execution of CPW steps which necessitated a decision to be made (decision steps); and (3) the proportion of publications that reported a pre-implementation teaching phase regarding the CPW intervention.
Methods

Study design
This study is a descriptive systematic review assessing three main reporting characteristics of CPW publications in the ED setting. CPW interventions were identified using criteria developed by Kinsman et al. 22 We included the following trial designs: randomized controlled trials (RCTs), controlled clinical trials (CCTs), controlled before-after studies (CBA), interrupted time series (ITS), prospective cohort studies, and prospective simple before-after studies (SBA). We included both adult and pediatric patient groups and CPW interventions of any disease entity. Publications, where the CPW was part of a multifaceted intervention, were included only if the CPW was the main focus of the study. We excluded the following: SBA studies where both the before arm and after arm were retrospective, conference abstracts, and doctoral theses. We also excluded studies where the continuum of CPW care involved the ED setting, but where the ED-related CPW care was not the focus of the publication.
Search strategy
We conducted a comprehensive search of MEDLINE, EMBASE, CENTRAL, and CINAHL from 2006 to 2015. We used a broad range of keywords in our search strategy, with free text in addition to the controlled vocabulary terms of individual databases. This is especially important for CPWs where the terminology is inconsistent. The search strategy was developed with the assistance of a medical librarian. Bibliographies of CPW systematic reviews were also searched for missed publications. We restricted the language of publication to either English or French. 37 A complete description of the search strategy can be requested from the first author.
Outcome measures
Primary objetives. We examined three main outcome measures. The first was to ascertain the extent of the reproduction of the formal CPW utilized by the clinicians participating in the study. We classified the extent of CPW reproduction into three levels. A fully reproduced CPW is when the formal CPW utilized by the clinicians participating in the study was fully replicated in either the publication itself or in a supplementary document. A partially reproduced CPW is when indications in the text or graphical captions suggest that the described intervention was either an outline or a summary of the formal CPW, or when significant differences exist between what is described in the text and what is designated as the formal CPW. Non-reproduced implied that evidence of CPW replication was not found either in the original publication or in the supplementary material. Most CPWs are documented as a time-task chart in a graphical element of a publication. 4 For this reason, we did not consider textual descriptions in lieu of the reproduction of a formal CPW.
The second outcome studied was the proportion of publications reporting provider adherence to at least one of two types of CPW steps: (1) non-decision steps, which represent interventions that all participants of a CPW receive and (2) decision steps, which represent a decision point where health care workers perform an action according to a pre-specified plan. Furthermore, since suboptimal adherence to CPW interventions generally results from the omission of an action or the inappropriate execution of a decision step, the proportion of publications reporting the appropriate execution of at least one decision step was evaluated. 9 Adherence is known by many other terms such as variance analysis, variation, fidelity, protocol failure, protocol deviation, and implementation failure. However, for the purposes of simplicity, we have used the term adherence.
The third outcome was the measurement of the proportion of publications reporting any preimplementation education of clinical staff regarding the CPW intervention.
Secondary objectives. We examined a few secondary outcomes. First, since the fundamental objective of this systematic review is to gain insight into reporting characteristics of CPW interventions, we reviewed current reporting guidelines of complex interventions and summarized the guideline sections most relevant to our primary outcomes. Second, we examined the relationship between the length of CPWs, as determined by the number of decision steps, and CPW reproduction status. Third, we explored the possibility that certain publications did not fully reproduce their CPW intervention because the journal in question did not permit the inclusion of supplementary information. This was assessed by attempting to identify at least one other publication within the same journal/year that included supplementary information, either in the publication itself or in an accompanying document. Fourth, we examined the relationship between the appropriate execution of a CPW decision step and the reporting of a pre-intervention teaching phase.
Study selection and data extraction
CPW interventions were identified using criteria developed by Kinsman et al. 22 We have recently validated these criteria and found them to be useful to reliably identify CPW publications for systematic review purposes in an ED setting. The methods of using these criteria to generate the publication set of the present systematic review are detailed in our recent publication. 38 The criteria are as follows:
1. The intervention was a structured multidisciplinary plan of care; 2. The intervention was used to channel the translation of guidelines or evidence into local structures; 3. The intervention detailed the steps in a course of treatment or care in a plan, pathway, algorithm, guideline, protocol, or other inventory of actions; 4. The intervention had time frames of criteria-based progression (i.e., steps were taken if designated criteria were met); 5. The intervention aimed to standardize care for a specific clinical problem, procedure, or episode of care in a specific population.
The criteria are weighted; for an intervention to be considered a CPW, criterion 1, and any three of the four remaining criteria have to be met.
Titles and abstracts of articles identified by the literature search were independently screened for eligibility by two sets of trained reviewers (RA/RC and RA/ AM), who subsequently applied CPW criteria to eligible full text publications. Data abstraction was done using a piloted standardized data extraction tool. Disagreements between reviewers were resolved by consensus and when necessary by a meeting of all investigators.
Analytic strategy
We used a descriptive approach to synthesize the results of the systematic review. Almost all of the data points were discrete quantities and are presented as raw numbers, proportions, or percentages. We assessed the extent of agreement between reviewers with Cohen's kappa coefficient with 95% confidence interval. Statistical analysis was performed using SPSS (version 20, IBM TM ).
Assessment of study quality and bias
We assessed RCTs, CCTs, ITS, and CBA studies with the Cochrane Effective Practice and Organization of Care Group Risk of Bias Tool. 39 Since SBA studies are essentially a comparison of two cohort groups, we used the Newcastle-Ottawa Quality Assessment Scale. 40 Results Figure 1 shows the number of studies included at each stage of the review. The search strategy identified 5947 publications. Of these, we retrieved 472 potentially relevant full text publications. Of the full text publications, 357 did not meet basic study inclusion criteria. The CPW criteria were applied to 115 studies with 44 publications being included 9-11,39-79 and 71 excluded. The most common reasons for exclusion were that studies were either not prospective (21.0%) or the intervention was not multidisciplinary (15.4%). Table 1 describes the general characteristics of included studies. The five most common clinical entities studied were sepsis (30%), asthma (16%), stroke/ Full text articles assessed for eligibility (N= 472) ( transient ischemic attacks (14%), myocardial infarction (7%), and head injury (5%). Most studies were performed in adults (59%). The majority of included studies were SBA (30 of 44, 68%). The before group of these studies were retrospective in 17 and prospective in 13 studies. A prospective cohort design was used in 20% of studies. There were only four RCTs and one CBA study. 55 Zambia RCT Adult Sepsis Bekmezian et al. 56 USA SBA-rp Both Asthma Callegro et al. 57 Multinational SBA-rp Pediatric Febrile seizures Calver et al. 58 Australia SBA-rp Adult Acute behavioral disturbance Chen et al. 59 Taiwan SBA-pp Adult Stroke Chern et al. 49 USA SBA-rp Pediatric CSF shunt malfunction Correia et al. 60 Brazil SBA-pp Adult Myocardial infarction Crowe et al. 61 USA SBA-rp Adult Sepsis Cruz et al. 62 USA SBA-rp Pediatric Sepsis Dalcin et al. 63 Brazil SBA-pp Both Asthma Decostered et al. 64 Switzerland SBA-pp Adult Acute pain Dexheimer et al. 65 USA RCT Pediatric Asthma Ender et al. 66 USA SBA-pp Pediatric Sickle cell disease Fong et al. 67 Australia SBA-rp Adult Head injury Geurts et al. 52 Netherlands SBA-pp Pediatric Urinary tract infection Guse et al. 51 USA SBA-rp Both Syncope Hoegerl et al. 68 USA SBA-rp Adult Stoke Hyden et al. 69 USA SBA-pp Adult Myocardial infarction Jones et al. 70 USA SBA-pp Adult Sepsis Kim et al. 71 Korea SBA-rp Both Pyelonephritis Lau et al. 72 Hong Kong Prospective cohort Adult Stroke Li et al. 73 Hong Kong Prospective cohort Adult Urinary retention Lougheed et al. 11 Canada CBA Adult Asthma Mackey et al. 74 Canada SBA-pp Both Asthma MacRedmond et al. 75 Canada SBA-rp Adult Sepsis McCarthy et al. 50 Ireland SBA-rp Adult Chronic obstructive pulmonary disease Mohd et al. 76 Malaysia Prospective cohort Adult Sepsis Munoz et al. 77 USA SBA-rp Adult Hyperglycemia Na et al. 78 Multinational Prospective cohort Adult Sepsis Nguyen et al. 13 USA Prospective cohort Adult Sepsis Norton et al. 79 Canada SBA-pp Pediatric Asthma Paul et al. 53 USA SBA-rp Pediatric Sepsis Plambech et al. 80 Denmark SBA-rp Both Sepsis Ratanalert et al. 81 Thailand Prospective cohort Both Head injury Ross et al. 82 USA RCT Adult TIA Russel et al. 83 USA SBA-rp Pediatric Appendicitis Sairanen et al. 84 Finland Prospective cohort Adult Stoke Santillanes et al. 85 USA Prospective cohort Pediatric Appendicitis Stead et al. 86 USA Prospective cohort Adult TIA To et al. 87 Canada SBA-rp Pediatric Asthma Tromp et al. 88 Netherlands SBA-pp Adult Sepsis Wang et al. 89 China SBA-pp Adult Sepsis Wilson et al. 12 Australia SBA-pp Adult Myocardial infarction Yealy et al. 54 USA RCT Adult Sepsis or in an accessory document. Almost all publications stated that there was a formal CPW document; the identical written document utilized by the clinical staff performing the study intervention. Despite this, the formal CPW was fully reproduced in only 27 (61%) of 44 publications. The majority of these were reproduced within the original publication, with nine being reproduced in an accessory document (four in a journal supplement, four in a second publication, and one in a website). Each of the 27 fully reproduced CPWs was presented either in a graphical form or as a time-task chart, usually as a table, a hierarchical figure, or a combination of the two. The CPW was partially reproduced in nine (21%) studies. The CPW was not reproduced at all in eight (18%) studies. The process of classifying interventions into the partially reproduced group was straightforward in eight of nine studies given that there were clear indications by the use of terms such as outline or summary. In one of nine studies, the reviewers judged the CPW reproduction to be incomplete based on a combination of a lack of textual description and graphical content. In one publication, the reader was referred to an accessory document, which may have contained the full formal CPW, but the website was expired, and we could not access the document. Table 2 shows the relationship between the length of the CPW, as measured by the number of decision steps, and the reproduction status of the intervention. The publications were divided into two groups. In the fully reproduced group, 8 (30%) of 27 publications contained CPWs having 7 decision steps. In partially or non-reproduced publications only 1 (6%) of 17 contained CPWs with 7 steps. Table 3 shows the capacity of journals to include supplemental information in publications not fully reproducing the intervention. In total, 13 (76%) of 17 journals had the capacity to include supplemental information; 6 of 8 in the non-reproduced CPW group, and 7 of 9 in the partially reproduced CPW group. Table 4 shows the reporting of adherence to CPW components by the health care workers who executed the intervention. Almost all publications reported provider adherence to at least one non-decision step and one decision step of the CPW. However, only 14 (32%) of 44 measured the appropriateness of execution of at least one CPW component. Most of these publications explored the implications of suboptimal execution of CPW components in their discussion.
CPW reproduction
Adherence and execution of CPWs
Education regarding the CPW
Three-fourths (33 of 44) of the publications discussed the presence of a pre-implementation education phase (figure not shown). In a secondary outcome, we found that 13 of these publications (39%) also reported on provider adherence to the intervention. In contrast, only 1 (9%) of 11 publications that failed to report about pre-implementation teaching reported about provider adherence.
Assessment of risk of bias
The vast majority of the included studies were of SBA or prospective cohort design. In general, there was a low to moderate risk of selection bias in both types of studies. The comparability of cohorts in SBA studies was inadequate with very few groups attempting to match groups and control confounding. The risk of bias was comparatively higher in the outcome assessment section in SBA studies with less than one-third reporting data from medical charts in a blinded fashion. The tables showing this data are presented elsewhere. 38 Reporting guidelines Table 5 shows reporting guidelines pertaining to complex interventions such as CPWs. We have divided the table into three columns, each reflecting the reporting elements of our three main outcome measures. Table 5 (column A) shows the reporting items that pertain to the description of an intervention. Presently, the most explicit guidance regarding the description of an intervention is provided by the Template for Intervention Description and Replication (TIDieR). In particular, it explicitly recommends that authors provide information on where materials used in intervention delivery can be accessed, including online appendices and URLs. 36 The Transparent Reporting of Evaluations with Nonrandomized Designs statement (TREND), and the Standards for QUality Improvement Reporting Excellence guideline (SQUIRE) provide fair guidance for the description 55 Supplement capability Calver et al. 58 Open access web journal with no space constraints Correia et al. 60 No supplement or within text appendix capability found Dalcin et al. 63 Within publication appendix capability Kim et al. 71 Supplement capability Lau et al. 72 No supplement or within text appendix capability found Na et al. 78 Supplement capability Norton et al. 79 Supplement capability B. Partially reproduced CPW publications (N ¼ 9)
Chern et al. 49 No supplement or within text appendix capability found Cruz et al. 62 Supplement capability Hoegerl et al. 68 Supplement capability Li et al. 73 Within publication appendix capability Paul et al. 53 Supplement capability Ratanalert et al. 81 Supplement capability Stead et al. 86 No supplement or within text appendix capability found Tromp et al. 88 Supplement capability Sairanen et al. 84 Supplement capability 14 32 Reporting of at least one step or appropriate execution of a decision step.
A non-decision step is an element of care that all participants of the CPW should receive. A decision step implies that a participant received an element of care if they fulfilled a pre-specified condition. of complex interventions in general and of the CPWs in particular. 35, 34 Furthermore, TREND adds elements of exposure quantity and a time dimension. SQUIRE further elaborates on the time dimension by suggesting that the reporting of a sequence of events may be illustrated with a graphical time line. However, neither specifically suggests that a duplicate of the intervention document, especially one that is complex in nature, be reproduced in the publication. In the case of RCTs, the Consolidated Standards of Reporting Trials statement (CONSORT) contains relatively little detail pertaining to complex intervention. 29, 30, 33, 41 Although the extensions to the CONSORT statement for pragmatic trials, 32 and for non-pharmacologic interventions, 31 provide better support for intervention development and implementation, relatively little guidance is offered for intervention description. 42 There are numerous reasons for non-adherence to an intervention including those specific to health care providers, patients receiving the care, and the health care context. 25 Table 5 (column B) shows that all the reporting guidelines include this element. However, only CONSORT and TIDieR specifically address provider adherence. for Reporting the Development and Evaluation of Complex Interventions in healthcare), TREND, and TIDieR) comment on the importance of teaching health care providers about the intervention. TIDieR is the most explicit guideline for this element by unambiguously stating the need to report the "training of intervention providers." 36 
Discussion
This systematic review assessed three important reporting elements of CPWs in an ED setting. We found that approximately 40% of publications did not fully reproduce the CPW. This may result in the inadequate appraisal and evaluation of the study intervention, as well as imprecise replication in another environment. Furthermore, although almost all the included studies provided a measure of adherence to at least one nondecision step and one decision step, only a minority of the studies verified whether a decision step was executed correctly. Suboptimal adherence to the intervention may not only affect the magnitude of the study results but also its direction and ultimately the conclusions that are drawn regarding the study. We found that a high number of studies (75%) reported the use of a preimplementation educational strategy. This may facilitate the adherence and proper execution of CPW components.
In complex interventions, it is often unclear which active ingredient(s) is responsible for the effect outcome. [42] [43] [44] 19 This suggests that from the perspective of implementation, the omission of even a single CPW component may result in unforeseen outcomes. Even with the best intentions, given the multiple steps involved in any pathway, an author may easily and unintentionally omit a detail from the intervention description. We found that only 61% of ED CPW publications fully reproduced the intervention. However, almost all of them disclosed the presence of a formal CPW document, implying that a written document was available to health care workers implementing the CPW. Our findings mirror those of a recent publication where important information about the intervention was missing in nearly 50% of the publications studied. 15 Moreover, the rate in nonpharmacological studies, often more complex in nature attained 70%.
In a secondary outcome, we found that studies that fully reproduced the intervention were more likely to contain CPWs with 7 decision steps than those that did not. One possible reason for this may be that authors felt that longer CPWs necessitated fully reproducing the intervention to facilitate understanding by the reader. Another possible reason is that partially reproduced CPWs may have had non-reported components that could have falsely decreased the number of calculated decision steps.
It is generally thought that the majority of journals, at least in the last decade, have the ability to electronically store supplemental information. 18 We found that most medical journals that contained publications which failed to fully reproduce the CPW intervention, either provided online supplement capability or had space reserved in the original publication for an appendix. This finding suggests that space restrictions were not the main reason why a significant number of authors chose not to fully reproduce the CPW intervention.
The availability of the complete and transparent document can improve the ability of clinicians both to replicate the intervention and to adapt it as necessary to conform to their clinical context. 15, 18, 20, 36, 45 Although the recent TIDieR guideline of complex interventions 36 offers the best guidance on this topic, we suggest that the next iteration takes it a step further and explicitly recommends the inclusion of a reproduction of the intervention (preferably the final version), instead of merely suggesting that a "description" or "details" be provided. We also suggest that the name of the formal CPW intervention be explicitly stated in both the text and figures. In the case of a partially reproduced CPW, we suggest that this be clearly labeled as such to help the reader determine the extent of the information available. Furthermore, we suggest that journals keep supplementary documentation as an accessible and permanent record in the original journal archive. Although it is understandable that certain publications have supplements on independent websites, changes in URLs, a common enough occurrence, can affect access to these documents. For example, in one of the publications that fully reproduced the CPW in a website, the exact address given in the original publication did not result in document access. 13 Instead, a shortened root of the URL was queried, and the document was found through the web menu of the site. Archiving a referenced web page of a publication can help preserve this information to perpetuity. 46 Finally, we suggest that when a reference is made to a supplementary document, the page, figure, or table number should also be given to avoid errors in interpretation. For example, the web publication referred to above failed to do this for their 20-page document, where the relevant reproduced CPW was contained solely on a single web page.
The vast majority of our included studies were SBA studies, with an overall risk of bias that was low to moderate. However, it is important to note that despite having used an appropriate scale for SBA studies, neither this scale nor the scale we used for higher quality study designs such as cluster RCTs, CBA trials, specifically measure the adequacy of reporting about the intervention itself. 39, 40 Although the quality assessments of studies often focuses on their design and conduct. Studies with poor or inadequate reporting may represent an uncertain risk of bias. 47, 48 This is likely to especially relevant in studies of complex interventions such as CPWs.
The importance of evaluating adherence is a common theme in CPW research. 9, [24] [25] [26] [27] [28] However, data of provider adherence to interventions are seldom collected in health care organizations using CPWs. 27 The TIDieR guideline provides excellent guidance for the reporting of intervention adherence, and we hope that future CPW publications will utilize it to improve reporting of this important component. 36 We found that only a minority of the studies verified whether a decision step was executed correctly. This finding is consistent with studies suggesting that inadequate execution is the result of most failures of adherence to intervention. 9 Suboptimal reporting of provider adherence of key components of CPWs can affect the conclusions drawn about the results of a study. Furthermore, the incorrect execution of a decision step has another attribute that is important to consider; the directionality of its effect on an outcome is variable and therefore unpredictable. For example, in the included publications studying a cerebrospinal shunt malfunction pathway, the authors verified the accuracy of nurse triage into three "pathways" depending on the level of risk of a poor outcome (default, expedited, and emergency pathways) and found that "deviations from protocol" occurred in 19 (18%) of 103 patients. 49 These patients were all mistakenly assigned to the default group instead of the expedited group, leading to longer than expected "timeliness" of care. The authors believe that if the triage step were executed properly, it would improve timeliness of patient care. Importantly, if the same 19 patients were incorrectly placed in the expedited pathway, the effect on the outcome might have been in the opposite direction, that is, falsely shortening the timeliness of care.
We feel that ideally, the decision to measure the execution of a step will be greatly facilitated if it is decided a priori and built into the data gathering and analysis procedure of the publication. In fact, several of the publications in our study that reported on provider adherence to decisions steps included this as a study outcome. [50] [51] [52] [53] Notably, the highly cited ProCESS trial on sepsis had an innovative approach to measure provider execution of decisions steps. 54 Not only did they include a complete reproduction of the CPW in a supplement, but they also provided a simplified version of the CPW that only displayed decision steps (which they called decision nodes). This allowed personnel in this multisite study (as well as readers wishing to replicate the study) to more easily and reliably measure the execution of decisions steps. In fact, this was the only publication found that provided execution data for every single decision step. We suggest that this methodology be used to facilitate and improve reporting of provider adherence in future studies of CPW and other complex interventions.
Three-fourths of the publications reported the presence of a pre-implementation education phase. This phase is important because it can indicate potential barriers that could have ultimately affected the study outcome. Additionally, it gives an indication of the time requirements and level of training needed for health care workers wishing to implement the CPW in another setting. In a secondary outcome, we found that publications reporting a teaching phase were more likely to also report on provider adherence to the intervention. This suggests that studies making an effort to improve adherence through pre-implementation education will also make an attempt to measure appropriate execution of the intervention. We feel that at present most reporting guidelines do not provide adequate guidance on the issue of teaching health care providers about the intervention. TIDieR is again the most explicit guideline for this element by unambiguously stating the need to report the "training of intervention providers." 36 There are a few limitations that need to be taken into account when interpreting the results. First, we did not contact authors to help get the reproduced intervention, similar to that done by Glasziou et al., 15 because the point of the study was to assess the intrinsic quality of reporting in published interventions. Furthermore, the process of contacting authors for information comes with the risk of reporting bias.
Second, we hypothesized that journal publications not fully reproducing the CPW may have done so because of space considerations. This was assessed by attempting to identify at least one other publication within the same journal/year that included supplementary information in either the publication itself or in an accompanying document. This methodology may be inadequate if editorial decisions regarding the inclusion of supplementary information are done on a case-bycase example.
Third, it is possible that there are proprietary reasons why CPW interventions are not fully reproduced. Whether the ethical consideration of the potential waste of resources caused by the incomplete evaluation and implementation of these interventions should outweigh proprietary concerns is a matter of future debate.
Fourth, as with any systematic review, our study was susceptible to publication bias. In the case of our review, we did not examine the gray literature, particularly conference abstracts and dissertations, and we only included publications that were either in the
